Lifecycle events strongly influence the long term dynamics of activity-travel behavior. Moving house, as an example of a lifecycle event, triggers households to reconsider their activity-travel choices and possibly to adapt to the new house-job relationship. In turn, the decision to move house is a function of housing satisfaction, which depends on factors such as sociodemographic and economic characteristics of individuals, physical aspects of the dwellings, accessibility to different places in the city, etc. The main goal of this paper, which has been written as part of a project about residential mobility in Rotterdam, a metropolitan area in the Netherlands, is to understand some determinants of housing satisfaction. The model results represent the odds that a respondent with a particular profile is satisfied with his/her current housing situation. Differences in these odds are found to be associated with individuals' profiles and housing characteristics. In general, these differences can be explained by household needs, constraints or preferences, which are strongly related to lifecycle phase. Satisfaction is found to decrease with increasing levels of urbanization, indicating that housing satisfaction is influenced by negative externalities such as pollution, congestion, noise, etc. Higher contact frequency with relatives, friends and club activities, has a positive effect on housing satisfaction. Finally, distance to work was found not significantly related to housing satisfaction.
Introduction
Attributes of the house, lifecycle events and location of the house in relation to the work and other activities are determinants of residential mobility. Residential mobility choices strongly influence the long term dynamics of activity-travel behavior 1, 2, 3 . Together, job and residence location span the anchors around which daily life unfolds. Moving house triggers households to reconsider their activity-travel choices and possibly adapt to the new house-job situation. In turn, the decision to move house depends on multiple considerations, including housing satisfaction. At different moments in their lifecycle, either endogenously or exogenously triggered, households evaluate their residential situation (house, neighborhood, location relative to multiple activity locations) and based on the outcome of this evaluation ultimately decide to move or not. If their changing preferences or needs do not match the current residential situation, it leads to dissatisfaction, which triggers them to move unless they face constraints that make a move infeasible 4, 5, 6 . Housing satisfaction is thus an important phenomenon to be researched. Recent research initiatives have focused on the relationship between housing satisfaction and topics such as residential mobility 7 , quality of life 8 , and home ownership 9 . In general, individuals/ households tend to search for a house that satisfies their needs, subject to budget and other constraints. These needs may reflect a particular life stage 10 . For instance, the arrival of the first child may drastically impact the housing decisions of young couples as they may need a bigger house or a house close to the daycare, etc 11 . Moving house does not only imply a changing distance and travel time to work and other activity locations, but may also induce a change of transport mode, shifting departure times, and even more dramatic changes in daily, weekly and even monthly activity-travel schedules.
Housing satisfaction is a function of socio-demographic and economic characteristics of individuals and households 12 . Socio-demographics define the stage of households in their lifecycle and economic characteristics indicate whether they can afford a house that will satisfy their needs and desires. For instance, ceteris paribus, households with a higher income may be expected to be more satisfied with their housing situation, as they face less financial constraints, and therefore are less likely to consider moving house.
Housing satisfaction is also strongly associated with the physical aspects of the dwelling 7, 13, 14 . While sociodemographic and economic variables are related to housing preferences and needs, physical aspects of the dwelling dictate the extent to which these preferences and needs are satisfied. Therefore, the needs that stem from life course events and dwelling characteristics closely interact. Housing satisfaction will, ceteris paribus, reduce with an increasing discrepancy between housing needs and preferences, and housing attributes. This relationship is dynamic. The changing need for space due to lifecycle changes 15, 16, 17 is a significant reason for residential mobility. For instance, having a child may result in the need for a bigger family house while breaking up may result in the need of a smaller single-person house.
In addition to attributes of the dwelling, housing satisfaction may also be influenced by characteristics of the neighborhood in which the house is located, both physical and social, and by the location of the house, relative to activity locations such as work, stores, parks, social network, restaurants, etc. If the distance to work or study is too far, households may not be satisfied with their housing, and thus be triggered to moving to a place closer to the work/study location 16 . Apart from distance to work/study, accessibility to services, leisure, friends and family are also potentially important determinants of housing satisfaction 18 . The attachment caused by an individual's social contacts has also been found to influence the decision to move from one location of the city to another. Temelováa and Slezákováa 19 , in their study of elderly people living in Prague, found that those who moved "against" their will (due to the market economy or for other reasons such as terminated contract, death of a partner or moving closer to children) remained strongly attached to their previous places of residence, not only to keep their social contacts but also to use some of their previous neighborhoods' services.
The main goal of this paper, as part of a larger project on residential mobility and the economic crisis in the Rotterdam metropolitan area in the Netherlands, is to analyze the strength of the association between housing satisfaction and a selected subset of the discussed factors, potentially influencing residential mobility. Housing satisfaction is examined as a function of socio-demographics characteristics, housing features, urbanization level and distance to work of adults in the household, using a binomial random parameters logistic regression model. This paper is organized as follows. This introduction section is followed by a description of the data and model specification. Next, the results are discussed. Finally, some conclusions are drawn. 
Data
The data used in this study stem from the 2012 Dutch Housing Demand Survey (in Dutch, WoON). The total sample of the WoON database includes 69,339 respondents. However, in the present study, some records were deleted due to item non-response on housing satisfaction question. Housing satisfaction was originally measured on an ordinal scale (very satisfied, satisfied, neutral, unsatisfied, and very unsatisfied). Because the majority of the respondents was satisfied, as a simplification, housing satisfaction was dichotomized into two categories (satisfied vs. not satisfied). The "neutral" category for housing satisfaction was deleted from the sample. Consequently, the analysis is based on data from 54,820 respondents. Table 1 shows the frequency distributions of the response categories for housing satisfaction. Table 2 gives descriptive information about the sample. Females are slightly overrepresented, while the share of couples, households with children, and singles is almost the same. As for age, only the first age category (17 to 24 years of age) has substantially less respondents. All income levels are well represented in the sample. Most respondents have a secondary education, academic education. Results for urbanization level show that the sample is well distributed across urbanization levels, except for the non-urbanized level. The majority of respondents live in strongly urbanized areas.
Model specification
Differences in housing satisfaction were analyzed as a function of socio-demographic characteristics (gender, age, household composition, income), urban setting (urbanization level, and living in Rotterdam or not), housing attributes (type of dwelling, tenure type, size of the dwelling), accessibility (distance from home to work), and frequency of social contacts (with family, friends, club activities). The potential relevance of these selected variables has been documented in the introduction. Some categories of variables were merged to reduce the number of estimated parameters. For household composition, the categories couple with children and single parent with children were merged into households with children. Age and income were reclassified into 3 from the original 6 levels. Living in Rotterdam or not was included because the present analysis is part of a larger research project that pertains to the Rotterdam metropolitan area. It indicates whether on average housing satisfaction differs between the respondents living in Rotterdam and the remainder of the sample.
The aim of the model estimation is to predict the odds that a respondent with a particular profile is satisfied. Because housing needs differ by socio-demographic and socio-economic profiles, interaction effects between these variables and housing attributes were estimated. Main effects only were estimated for the accessibility variables and the variables for the frequencies of social contacts. To allow unobserved heterogeneity in estimated parameters, a binomial random parameters logistic regression was estimated. This model can be expressed as follows:
where is a vector of random parameters.
is the constant. captures the effects of the interactions between socio-demographic variables (X) and housing attributes (Z), represents the effects of the accessibility variable, and measures the effects of the frequencies with various social contacts on the odds of being satisfied with the current house. All explanatory variables were effect-coded.
Technically, this model specification is a binomial random parameters logistic regression model. It allows for any unobserved heterogeneity in the estimated parameters in addition to the observed heterogeneity captured in the explanatory variables by replacing point-estimates of the parameters with some assumed distribution for the estimated parameters. In this case, a normal distribution was assumed for the random parameters. One hundred Halton draws were used to estimate the random parameters of the model. Note: ***, **, *: Significant at 1%, 5%, 10% level
Model results
Maximum likelihood was used to estimate the random parameters logistic regression model. The estimated parameters are shown in Tables 3 and 4 . The estimated model has a McFadden pseudo Rho-squared value of 0.656 (The log-likelihood of the null model is -8,201.57 and the log-likelihood of the estimated model is -2,814.44). Table  3 shows the estimated parameters of the main effects. The value for the constant suggests that on average the probability that respondents are satisfied with their current house is much larger than the probability that they are not satisfied. Coefficients for urbanization levels indicate that the odds of being satisfied monotonically increase from highly urbanized to non-urbanized areas, with the exception of little urbanized, which has the highest parameter value. It seems that housing satisfaction is negatively affected by externalities of highly urbanized areas such as congestion, pollution, noise, etc. The results for Rotterdam seem consistent with this interpretation. After controlling for the effects of urbanization level, respondents living in Rotterdam tend to be less satisfied. Due to the chemical industry and the harbor, Rotterdam has relatively high pollution and congestion level for cities of that urbanization level.
The effect of the frequency of social contacts on housing satisfaction was also estimated. The parameters for the frequency of contact with family, friends and club activities are positive and significant for the higher frequency categories. Therefore, the probability of being satisfied increases with increasing contact frequency. The lowest frequency tends to have a negative but non-significant effect on housing satisfaction.
Results for distance to work of the respondent indicate that this variable do not have a significant effect on housing satisfaction. It shows that accessibility considerations are less important determinants of housing choices compared to housing attributes.
Interaction effects between socio-demographic variables and housing variables are shown in Table 4 . The effects of socio-demographic variables were expressed as interactions with the housing attributes because preferences for housing attributes may differ given individual profiles. All variables were considered as random parameters. The interactions between a socio-demographic variable and housing characteristic indicates the odds of an individual with a certain socio-demographic attribute level being satisfied if he/she lives in a dwelling with the corresponding coded attribute level, everything else kept constant.
Results for interactions between type, size of house and tenure type with household composition indicate that the odds that households with children are satisfied with their current house are lower than for singles. For apartments, the probability of singles being satisfied is significantly higher. The parameters for tenure type are significant and positive only for households with children who own their dwelling, indicating satisfaction. Elsinga and Hoekstra 9 also found that owners from seven out of eight European cities are more satisfied than tenants. Results for the size of the dwelling up to 50 m² indicate a dissatisfaction of single and couples. The other parameters for size of the dwelling are not statistically significant. The results for the interaction between characteristics of the dwelling and age indicate that the probability of being satisfied living in either apartment or house is higher with increasing age. It seems that as individuals grow older they have more money to afford a house that satisfies their needs.
Interaction effects between income and housing characteristics were also explored. Respondents with low or medium income levels have a higher probability of being dissatisfied if they live in a house. The same effect is evident for apartment. Therefore, it can be concluded that income plays a role in housing satisfaction in relation to the type of dwelling. As for tenure type, low income levels indicate dissatisfaction when owning a dwelling in relation to medium income levels. In relation to size of the dwelling, parameters show that low income levels are currently dissatisfied when living in a dwelling up to 50m², in relation to the other income levels. The opposite is observed for bigger dwellings. It may be an indication that lower incomes and bigger sizes of dwellings result in housing satisfaction, whereas for higher incomes other factors may be more influential, or simply because heterogeneity in responses was high for many attributes, as indicated by the high scale values.
Finally, the interaction effects between gender and housing attributes are discussed. Most parameters were not significant, with the exception of males living in apartments.
Conclusions
The present paper contributed to the understanding of some determinants of housing satisfaction, which is expected to have an impact on residential mobility. Data collected as part of the Dutch Housing Survey (WoON) was used to estimate a random parameters logistic regression model. The aim of the model estimation is to predict the odds that a respondent with a particular profile is satisfied with his/her current housing situation. Housing satisfaction was explored in terms of socio-demographic/economic characteristics of individuals, housing characteristics, urbanization levels, accessibility variables and frequency of social contacts. Because housing needs differ by socio-demographic and socio-economic profiles, interaction effects between these variables and housing attributes were explored. In contrast, main effects were estimated for the levels of urbanization, accessibility variables and the variables for the frequencies of social contacts.
Several differences in the probabilities of being satisfied or unsatisfied were found between individuals' profiles and housing characteristics. In general, these differences are explained by their needs, constraints or preferences, which are strongly related to lifecycle phase.
In relation to urbanization levels, satisfaction becomes smaller for increasing levels of urbanization, giving the indication that housing satisfaction is reduced by negative externalities such as pollution, congestion, noise, etc. As for the frequency of contacts with relatives, friends and club activities, higher frequencies have a positive effect on housing satisfaction. Finally, accessibility to work expressed by the distance from home was found not significantly related to housing satisfaction.
This study was meant to understand some mechanisms of the factors influencing housing satisfaction, but additional work would allow broadening the understanding of more drivers of residential mobility. For instance, Walker and Li 21 examined how lifestyle, which indicates preferences towards the ways people live, has an effect on where people choose to live. Moreover, the data used in the present study did not include information about the characteristics of the neighborhood, which may have an effect on housing satisfaction. In addition to exploring more influential variables, longitudinal data would allow the examination of changes in behavior and factors that change over time, for instance, given changes in the composition of the household. Moreover, spatial information such as the postcode where the house is located would allow the inclusion of more accessibility variables (such as distance to public transport, school, services, etc), and characteristics of the neighborhood (for example, green spaces, medical facilities). Additional data should be collected to include these aspects.
